Assessment of calcium-binding proteins (Parvalbumin and Calbindin D-28K) and perineuronal nets in normal and scrapie-affected adult sheep brains.
Scrapie is a prion disease in small ruminants that manifests itself with neurological clinical signs amongst which are ataxia and tremors. These signs can be explained partially by an imbalance in central inhibitory innervation. The study of the brain's inhibitory neuronal GABAergic populations and of their extracellular matrix has been used to define, in part, the pathogenesis of human prion diseases and scrapie models in rodents. The brain's distribution of neuronal GABAergic subpopulations has been monitored carefully using, as markers, antibodies against the calcium binding proteins parvalbumin and calbindin D-28K. The distribution of this perineuronal net marker was evaluated by means of affinity histochemistry with W. floribunda agglutinin. These techniques were performed on the brains of nine scrapie-positive sheep and on four infection-free sheep. These animals had undergone previously a clinical follow-up as well as a lesion profile and an immunohistochemical profile of the scrapie-associated prion protein deposition in the brain. The study of calcium-binding proteins revealed an alteration of the parvalbumin positive GABAergic neuronal subpopulation. In scrapie-positive cases, a reduction in stained neuronal perykaria was observed, along with a marked reduction of neurite labelling. This finding was noticeable in regions such as the neocortex, particularly the motor frontal cortex, and was concomitant with a moderate PrPsc deposition and a mild degree of lesion. No changes were observed in the extracellular matrix study. The results of the present study provide a partial explanation for the mechanisms of scrapie clinical signs due to a disturbance of the parvalbumin-positive inhibitory neuronal population.